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^ ii # 

5 mm 

10 77^ J i/y 5'-HU >K(Adenosine 5' -triphospate, ATP)tt 19 2 9 

^{c^m^^n, ^(*:<7):Il:^;^^-OT^^CJ&oT^^5*lJMT•feU. "torn 

mp^izm^±itmmjtm^mm^n^iz^t>tz ^jmrn^nx^^^, ^ 
ommMm'^izm^x. ^j&(D-^^x*^(Dmm^mizm\ih^^ii^m' 

UfeMliS^<Df^ffl^CO^^TO^^A^^S$^^oofe-5(N.Y. Acad. Sci, 6 
15 03, 1-17, 1990)o 

kmt^(D^mt^^m^':fV y {purine) if LX^^-Th (Recep 
tor & Channel, 3, 283-289, 1995), ^(D^MMMlt. ±iibX?l^ 

20 LTii, PlCO^^T«TT^y' P2^CO^^T(iATP;S.t;ADPA^^^nT V^ 

^. ^(Dtzisb. Pl^^mtmnT'f J iyy ^^W-t^liti. y9J'yy\z 
%m^\z'^%\j. ^^^y::^tbX. Al, A2, mzj^m^ti^. AliiAS^ 
^{ijs ttGI/GO^ a i:^'^Ur adenylate cyclaseSttC7)iJIiS!ICi^-^t^. - 
k2^^miGSm& il^^^thZ t (C<fc y , adenylate cyclase^ttCO 

25 mm^n^o 

^ig&^&S^Si:UTPI^SnTtTV^So BPt.^ P2SWttP2X(Ligand G 
ated), P2Y, U, Z(G®a^-&tt) 0:/U 7 ^ U -C^^S^^S 

(Pharmacol, rev. 46, 143-156, 1994). M^it. nB^XSkH. ATP 
30 it:fvy^^W(D'^(D?2x-^:T^>(':fizm^. -n-n>^¥?t0^1iS«: 
•&^fc^iI2:^^ililia'^(^>f :^->3l8lOiiJn{^^&^t (Trends. Pharmacol. 

Sci. 16, 168-174). 3<^P2xS^fiJ{coV^Ttt. 7^yhCT5« 
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±m0^^iz. ^miM?2^^mtmmtiti^^<Dj^m^^M^tix\^ 
1 9 9 3^iz^m<D?iRxf?2^?^ii^tmfjt^m=.o)§.s^mmm^ 

S i: L T {12-chloroadenosine>beta, gamina-methylene-ATP>ATP>Adeno 

sineT*^u. tfc. smn^X'its ¥mmmwm<D^i]x-itwck>kdeTi 

osine>ATP=ADP=AMP=inosisnii *IT ^^ -5 (Naunyn-schmiedberg' s a 
rch. Pharmacol, 338, 221-227, 1988; J. Pharmacol. 46, 337-341; Gen. 
Pharmacol. 23, 1067-1071, 1992). 
^^?Zm^^mtm.^(D?lM?2^^ii^tn^Jih(DX\ P3«I^W\S 

ltT$TV^<g> (J. Biol. Chem. 264, 16545-16551, 1989; Eur, J. Bioch 
em. 206, 171-177, 1992), 

hCDIIgSt^tC^ltSa--'j7 5;U -^y K'^$><S)NECA(5'-N-ethylcarboxa 
midoadenosine){Cl^fBtt(7)^S|lTM^ir^'&<4SaH5:^mb. ±f20Pl& 

P3^S^{^:^:!S^abT^>•53.i:$:^^^albTV^5(Biochem & Biophysical 
Research Com, 219, 469-474, 1996) . 
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So 

UT. mmmMu.mnzm-:5\,^xy^mm^^i)mmizmmtii)\ * 

^ SB z: ti i3 o^ai C IS^ $ ii -5 CD {1 jS; v^ . 

N'-^> V>r ;i/-9-(2.3-0->r VZfU fcf U 7=>-6.7-^'x:t:»'>-7-C- hU ;t 

^ )V i/ V ;i/-b-D-7 g h -5-^ >^ 7 7 >^ 7 X - > (2&)R xB* 

> l/^ ;i/-9-(2,3-0-^ V^n tf U x>-6,7-y7=:t ^$/-7-C- N U 
U;i/-a-L-jta-^-:^K-5-^ y i>;b)7x-> (2b) [N°-Benzoyl-9- 

(2, 3-0-isopropylidene-6, 7-dideoxy-7-C-trimethyls i lyl-b-D-allo-hept 
-5-ynofuranosyl) adenine (2a);R.tJ^N' -Benzoyl-9-(2, 3-Q-isopropylidene 
-6,7-dideoxy-7-C-trimethylsilyl-a-L-talo-hept-5-ynofuranosyl)adeni 
ne (2b)] 

EtMgBr (3 M THFM, 5.62 mL) -I:, N U U ;i/7-fe^ I' Xtrim 

ethylsilyl acetylene) (2.54 mL) &#mHF^M(20 mL) tC7;^d'>#ffl^ 

Tio x:xm^. mkx2mfBmnbtz. it^mi (2.30 g, 5.62 mmoD® 
THF^is(3o mL)^±i2<^M(c-2o "CT'tSTb. mux2mmmnLtz. 
Est^mizmM^mn m^m^. mm3L^)vxmdib. ^«ti5:Na.so. 
xnmbtz, ^mM^mmnmb. nm^i^y'ji^^My-uiz^^jnmL. 

2a (1,24 g)» 2b (461 mg)S.t/2ai:2b<0«g^ig|j(282 mg) ^ 
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2at2\><DU'k^ : EI-MS, m/z 507 (M*) 

•H-NMR (CDCl.) 5 ppa, 8.83 and 8.78 (each s, IH, H2), 8.27 and 8. 
20 (each s, IH, H8), 8.04 and 7.63 (m, total 5H, Ph), 6.05 and 5.9 
7 (each d, IH, H-l' , J = 4.4, 4.8 Hz), 5.20 and 5.18 (each d, IH, 

H-2'), 4.76 (d, IH, H4'), 1.68, 1.42, 1.65, and 1.38 (each s, 3H, 

Me), 0.22 and 0.12 (s, 9H, TMS) 

Q 9-(2,3-0->f V::^nhf Ux>-6,7-:;x7|-:^->-b-D-7P-^^h-5-^>^ 
7 ^;i/)77'~> (3a) [9-(2,3-Q-Isopropylidene-6,7-dideoxy-b-D- 
al lo-hept-5-ynof uranosyl ) adenine (3a) ] 
it^m2a. (1.24 g)$:^^f -;W<47V^=.y(0 tlT'lSft, 40 aL){C^ 

mi. ^fiT*26i^r5SiJ¥bfe. isf&Lrz^^^B^6mut^ma^l.Qs g(8 

np 257-258.5 X: (MeOH*^«bf|^a) 
EI-MS, m/z 331 (M*) 

'H-NMR (DMSO-d.) 5 ppm, 8.31 (s, IH, H2), 8.15 (s, IH, H8), 7.36 
(br s, 2H, 6-NHj, 6.29 (d, IH, 5' -OH, J = 4.9 Hz), 6.16 (d, IH, H 
r, J = 3.3 Hz), 5.30 (dd, IH, H2' , J = 3.3, 6.0 Hz), 5.07 (dd, IH, 
H3', J = 1.7, 6.0 Hz), 4.41 (ddd, IH, H5' , J = 2.2, 4.9 Hz), 4.18 
(dd, IH, H4', J = 2.2, 1.7 Hz), 3.38 (dd, IH, -C^CH, J = 2.0 Hz) 
Tim^^ C..H.,N.O,i:LT: 

tfW^m : C, 54.38; H, 5.17; N, 21.14 
IliSffliC, 54.33; H, 5.10; N, 21.07 
(D 9-(2, 3-0-^ V •:fU M U X >-6. l-V9-t ^ ->-a-L- U-^^ V -5-^ J 
J i/}\/)77^=^y (3b) [9-(2,3-0-Isopropylidene-6,7-dideoxy-a-L- 
talo-hept-5-ynofuranosyl ) adenine (3b) ] 
it^m2h (458 iiig)&^5t>' -;i/tt7>^-7(0 "CT^iafn. 40 mL)lC^ 

^fB=&5jiU^b^ife3b=&260 mg (871t)=&#fc. 
mp 232-234 "C (MeOH*^^S^S) 
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EI-MS, m/z 331 (M*) 

'H-NMR (DMSO-d.) 5 ppm, 8.33 (s, IH, H2), 8.15 (s, IH, H8), 7.36 
(br s, 2H, 6-NH.), 6.17 (d, IH, HI', J = 2.8 Hz), 6.06 (d, IH, 5'- 
OH, J = 6.6 Hz), 5.29 (dd, IH, H2', J = 2.8, 6.0 Hz), 5.01 (dd, IH, 
5 H3', J = 3.3, 6.0 Hz), 4.42 (ddd, IH, H5' , J = 2.2, 6.1, 6.6 Hz), 

4.16 (dd, IH, H4', J = 3.3, 6.1 Hz), 3.39 (dd, IH, -C=CH, J = 2. 
0 Hz). 

TC^^^ C..H.,N.O, • 0.25 H.OiiLT: 
tf^llrC, 53.65; H, 5.18; N, 20.85 
10 lli!Hit:C, 53.73; H, 5.10; N, 20.85. 

® 9-(6,7-y-r:t^'>-b-D-7a-/\3^h-5->f y7^>^ i/JV)7^=.y (4a) 
[9-(6,7-Dideoxy-b-D-allo-hept-5-ynofuranosyl)adenine (4a)] 
15 it^ma (623 iiz)^90%hVy)VtumWt{2Q mL)\zmmb. M^X'l 

mg (79X)#fc. 
mp 242-243 V 
20 EI-MS, m/z 291 (M*) 

•H-NMR (DMSO-d.) 5 ppm, 8.29 (s, IH, H2), 8.13 (s, IH, H8), 7.40 
(br s, 2H, 6-NH J, 6.58 (d, IH, 5' -OH, J = 3.3 Hz), 5.90 (d, IH, H 
1', J = 7.7 Hz), 5.45 (d, IH, 2' -OH, J = 7.1 Hz), 5.33 (d, IH, 3' - 
OH, J = 3.9 Hz), 4.65 (ddd, IH, H2', J = 7.1, 7.7 Hz), 4.48 (m, IH, 
25 H5', J = 2.2, 3.3, 3.9 Hz), 4.21 (dd, IH, H3' , J = 3.9 Hz), 3.98 

(dd, IH, H4', J = 3.9 Hz), 3.40 (dd, IH, -CsCH, J = 2.2 Hz) 
7cS^«f C..H.,N.O« • 0.25 H.Oi:LT: 
tf^ffi : C, 48"; 73; H, 4.60; N, 23.68 
HSIfitcC, 48.94; H, 4.60; N, 23.38. 
30 © 9-(6.7-yx:t=¥$/-a-L-:$t n-/\:^h-5->r jy^J S/;i/)7-rn> (4b) 
[9-(6,7-Dideoxy-a-L-talo-hept-5-ynofuranosyl)adenine (4b)] 
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(97X)#fc. 
mp 214-215.5 °C 
EI-MS, m/z 291 (M*) 

•H-NMR (DMSO-d.) 5 ppm, 8.33 (s, IH, H2), 8.16 (s, IH, H8), 7.45 
(br s, 2H, 6-NHj, 5.92 (d, IH, HI', J = 7.2 Hz), 5.48 (d, IH, 2'- 
OH, J = 2.2 Hz), 5.31 (d, IH, 3' -OH, J = 3.3 Hz), 4.63 (ddd, IH, H 
2', J = 7.1, 2.2 Hz), 4.49 (dd, IH, H5' , J = 2.2, 3.8 Hz), 4.13 (d 
d, IH, H3', J = 1.7, 3,3 Hz), 3.96 (dd, IH, H4' , J = 1,7, 3.9 Hz), 
3.32 (dd, IH, -C=CH, J = 2.2 Hz) 
Timm C..H..N,0,i:UT: 

tf||«|:C, 49.48; H, 4.50; N, 24.04 

H^ffi : C, 49.30; H, 4.60; N, 23.88. 

(D N' -/< y ;i/-9-(7-c-:r^;i/-2, 3-0- >f v bT u x >-6. i-i/f-t ^ 

jy -h-d-7 U -^Zf h -5- J ^7 J iyJl)Tv'=.y (2c). N'-^>vr/;u-9 
- (7-C-:/^;i/-2. 3-0- V :/n Irf U X > -6. 7- i^'f^ ^ i>-a-L- P h 
-5->f jy^J i/JV)T'r=^y (2d):Rt;9-(7-C-';^^;b-2.3-0-Y v^n tf 
Ux>-6,7-yx:t:ir->-b-D-Tn-^-:^h-5-^ jy^yj yjV)Tv^:^y (3 

c) :s^t;9-(7-c-:f^;i/-2,3-o->f v^□eu7=>-6.7-j:;7^7^a^->-^-L-3? 

U-^-:fh-5->( J y^ J iyJ\y)T7^=-y (3d) [r-Benzoyl-9-(7-C-butyl- 
2,3-0-isopropylidene-6,7-dideoxy-b-D-allo-hept-5-ynofuranosyl)aden 
ine (2c) . N' -Benzoyl -9- (7-C-butyl-2, 3-0-isopropylidene-6.7-dideoxy 
-a-L-talo-hept-5-ynofuranosyl) adenine (2d) R 9- (7-C-butyl-2, 3-0-i 
sopropyl idene-6, 7-dideoxy-b-D-allo-hept-5-ynofuranosyl) adenine (3c) 
. RXf9- (7-C-butyi-2. 3-0-i sopropyl idene-6, 7-dideoxy-a-L-talo-hept- 
5-ynofuranosyl) adenine (3d)] 

EtMgBr (3 M TWFmM, 17.7 mL)l:, n-^:^S/>(n-hexyne) (6.1 mL)?: 
^t?THF^?8i(20 mL){CT;i/=r>#a^T10 VX'tiaX. MT'3«pTO# 
btz. it^^l (2.17 g, 5.31 inmol)(DTHFm?K(50 nL) S:±iaO^?«(C-2 
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5 2ct2d<DU^!^ : EI-MS, m/z 491 (M*) 

•H-NMR (CDCl,) 5 ppm, 8.83 and 8.78 (each s, IH, H2), 8.22 and 8. 
17 (each s, IH, H8), 8.05 and 7.53 (each m, total 5H, Ph), 6.04 an 
d 5.97 (each d, IH, H-1', J = 4.4, 4.8 Hz), 5.20 (m, 2H, H2' , H3') 
, 4.73 (dd, IH, 5' -OH), 1..68, 1.42, 1.65, and 1.38 (each s, 3H, Me) 

10 , 1.25 (m, total 14H, CH,CH., 0.90 (m, total 3H, Me) 

zfh-s-^ jyyj ^yjv)T'f=^y (3c). :5.i;9-(7-c-:^^;i/-2.3-o->{ v 

-^U \L U 7^>-6,7->:;7^;t^>>-a-L-j? U"f\':f h-5->f JVvJ '>;U) 7=r 
=iy (3d) C9"(7-C-btttyl-2,3-0-isopropylidene-6,7-dideoxy-b-D-allo- 
15 hept-5-ynofuranosyl)adenine (3c), atJ^9-(7-C-but:yl-2.3-0-isopropyl 
idene-6, 7-dideoxy-a-L-talo-hept-5-yDofuranosyl) adenine (3d) ] 
it^mZchZmn^m (SOO mg)'S:;?l^>'-;H47>^~7(0 V-Xmi, 

30iiiL)tc^i»L/. ■^M.x2m^mnbf:i. ^jatssibfcm, mt^i^') 

ijff}\yfi^Ix\Z^^mm.b. ZchZd(nU'^m-^&^U^m^tLXl21 mg 
20 (84X)#fc. 

EI-MS, m/z 388 (M+H*) 

'H-NMR (DMSO-d.) 5 ppn, 8.31 (s, IH, H2), 8.14 (s, IH, H8), 7.36 
(br s, 2H, 6-NH,), 6.13 (d, 2H, 5' -OH, HI' , J = 3.3 Hz), 5.27 (dd, 
IH, H2', J = 3.3, 6.0 Hz), 5.04 (dd, IH, H3' , J = 1.6, 6.0 Hz), 
25 4.38 (dd, IH, H4', J = 1.6 Hz), 4.16 (ddd, IH, H5'), 2.16 (m, tota 
1 2H, CH2), 1.48 and 1.33 (each s, 3H, Me), 1.33 (m, total 14H, CH 
,CH,, 0.84 (m, total 3H, Me) 
7tm^^ C..H..N.O,i:UT: 

tt^fit:C, 58.90; H, 6.50; N, 18.08 
30 HiJfil: C, 58.77; H, 6.41; N, 17.93 
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9-(7-C-:/f^;i/-6.7-$;x:t:ar->-b-D-7n-/\:/h-5->f y 7^>> ->;i/)Tx 
(4c)at;9-(7-c-':^^;i/-6.7-yx;f ^->-a-L-jt U-^:fh'5->( J 7 
^ J i/)\/)7v^=-> (4d) [9-(7-C-butyl-6J-dideoxy-b-D-allo-hept-5-y 
nofuranosyl) adenine (4c)S.'0^9-(7-C-butyl-6.7-dideoxy-a-L-talo-hept 
-5-ynofuranosyl) adenine (4d)] 

it^mctzd(Dm^!\i!o (1.86 g)^mhvyji'-tumm{2o n^Dizmm 

*»Ufcc M^i^U:ij>:f;i/;<J^AT*flSSt. gl5:5>ffiSS$nfc4c (765 mg) 
^Xf 4d (205 mg)Mt;{C-e(^^-&^(208 mg)#fc. 'n:-&i^4ca.t/4dtt$ ^ 
HPLCCJiyillSUfc, 

®^b'^i^4c 

mp 124-126 r 

EI-MS, m/z 348 (M+H*) 

'H-NMR (DMSO-d.) 5 ppa, 8.31 (s, IH, H2), 8.15 (s, IH, H8), 7.55 
(br s, 2H, 6-NH,), 5.90 (d, IH, HI', J = 7.3 Hz), 5.35 (m, 2H, 2', 
3' -OH), 4.63 (ddd, IH, H2' , J = 7.3, 5.5 Hz), 4.44 (dd, IH, H5', 
J = 1.5, 3.7 Hz), 4.21 (d, IH, H3' , J = 5.1 Hz), 3.95 (dd, IH, H4' 
, J = 1.5, 3.3 Hz) 

Tim^m C.,H..N.O, • 5/4 H.Oi:bT: 
ff^M:C, 5L95; H, 6.40; N, 18.83 
HSOMrC, 51.98; H, 6.10; N, 18.63 

mp 113-116 t; 

EI-MS, m/z 348 (M+H*) 

'H-NMR (DMSO-d.) S ppm, 8.31 (s, IH, H2), 8.14 (s, IH, H8), 7.38 
(br s, 2H, 6-NH.), 5.90 (d, IH, HI', J = 7.0 Hz), 5.43 (br s, IH, 
2' -OH), 5.25 (br s, IH, 3' -OH), 4.64 (d, IH, H2' , J = 7.0 Hz), 4.4 
5 (br s, IH, H5')', 4.13 (br s, IH, H3'), 3.91 (dd, IH, H4') 
7im6^m C..H,.N.O.i:LT: 

ff#{g:C, 55.32; H, 6.09; N, 20.16 

nm^iC, 55.03; H, 6.39; N, 19.87 
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J.Biol. Chem., 264, 16545-16551 (1989)tC|2StlTV^ '5:^jfei:lRlll(7) 

^pfMUfc, io,Qoox gizx imrBmMMLt^'^. ±m^mtb. o.m 
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